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Gene Expression Profiling 

Microarrays were fabricated that contained 9,600 cDNA clones isolated from randomly 
collected firom a normalized cDNA libraries or purchased fi-om Research Genetics. Briefly, 
9,600 cDNA inserts were generated by PGR amplification with primers derived fi-om flanking 
5 vector sequences, purified by gel filtration over Sephacryl 400 (Amersham), dried by 
lyophilization, and resuspended in 10 jllI of 2X SSC. PGR products were arrayed from 96-well 
microtiter plates onto sialylated microscope slides in an area of 1.8 cm^ using print tips 
constructed as elongate capillary channels, and driven by high-speed robotics. Fluorescently 
labeled probe pairs were applied to the microarray and allowed to hybridize to each of the 9,600 

10 elements. Degree of hybridization at each element was quantified b}^ sequential excitation of the 
2 fluorophores with a scanning laser read at an appropriate wavelength for each emission. 
Differential expression values were expressed as a ratio of intensities from the two emissions 
where positive and negative values indicated an increase or decrease, respectively, relative to 
control. Expression data for particular target genes were rejected if neither channel produced a 

15 signal at least 2.5-fold over local backgroxmd or if the signal derived from less than 40% of the 
area of the printed spot. 
Normal Rat Kidnev Cells 

Normal rat kidney cells (NRK) were cultured in DMEM-21 (high glucose) 10% FGS at 37 
°G, 5% G02. Gells were serum starved for 24 hours, before treated with 5 ng/ml huTGF-pl 

20 (R&D System) +/- inhibitors for additional 24 hours. Media were removed and cells were 
washed with PBS for total RNA extraction. 
Results 

Figvire 5 shows the results of a representative microarray gene expression profiling 
analysis of cultured rat lung fibroblasts (RLF) and normal rat kidney cells (NRK). Expression of 
25 the listed fibrotic genes was altered by TGF-p treatment at 24 hours and was reversed by co- 
treatment with certain TGF-p inhibitors selected firom the compounds listed in the Tables above. 

Figure 6 shows the results of a representative microarray gene expression profiling 
analysis and quantitative real time PGR of rat whole blood cells. TGF-p induces osteopontin 
gene expression at 4 hours and this induction is blocked by a representative of the TGPp-Rl 
30 inhibitors of formula (1) listed in the Tables above. 

Example 3 

Effect of TGF-B inhibitors on profibrotic gene expression in the bleomycin rat model of 
pulmonary fibrosis 
35 Material and Methods: 
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Animal information: 275-325 grams, male, Sprague-Dawley rats. Rats were anesthetized 
with 1.3 ml/kg of 0.8 mg/ml ketamine and 0.5 mg/ml xylazine cocktail. Once the rats were 
anesthetized, a 16G X 2" Surflo I.V. catheter was inserted into the trachea, 0.5 ml of saline or 
0.5ml of 1.0 imits/ml of bleomycin was slowly delivered into the limgs via a 8.5 cm polyethylene 
5 tubing PE-50 attached to a 23G X 1" needle which was connected to a 1.0 ml syringe. After the 
intratracheal administration of saline or bleomycin, two rats were housed in a new cage with new 
bedding and free access to food and water. Twenty four hours after the incubation, rats were 
weighted and orally dosed with 5 ml/kg of 1% methyl cellulose (MC) or 5 ml/kg of 2.0, or 6.0 
mg/ml test compound twice a day for 4 and a half days or intraperitoneal injection of 2 ml/kg of 

10 4.0 mg/ml of dexamethasone every other day for four and a half day. On day I, 3, and 5, 400 [i\ 
of blood were collected from each rats via the tail to determine the circulation level of test 
compound. On day 5, rats were sacrificed and bronchoalveolar lavage fluids (BALF) were 
collected for proteui (BCA Protem Assay Kit from Pierce (Cat #: 23225)) and interleukin 6 
(R&D System Quantikme® M Rat IL-6 Immunoassay (Cat #: R6000)) analysis, and lung tissues 

15 were also collected for Taqman analysis. The test compound m these experiments is selected 
from Tables 1-5. 
Results 

The results are shown in Figures 7-13. Bleomycin (Bleo) administration increased 
interleukin-6 (IL-6) levels in bronchoalveolar lavage fluids (BALF) (p<0.001) (Figure 9). BALF 

20 IL-6 levels were significantly decreased by the treatment of 30 mg/kg of the TGF-p inhibitor test 
compound (p<0.01) or dexamethasone (Dex) (p<0.001) (Figure 9). Furthennore, treatment of 30 
mg/kg of the test compound, but not dexamethasone treatment, was associated witli reduced 
levels Of TGFP-associated puhnonary mRNAs including PAI-1 (p<0.06) (Figure 10), CTGF 
(p<0.01) (Figure 11), TIMP-1 (p<0.1) (Figure 12) and fibronectin (p<0.01) (Figure 13). 

25 In a similar experiment, synergistic effect of dexamethasone (Dex) and a representative 

test compound from compoxmds listed above in the bleomycin rat model of pulmonary fibrosis 
was studied. Rats were intubated with saline or 1 unit of bleomycia. After twenty four hours, 
rats were weighed and dosed with saline or 2.0 mg/kg of dexamethasone every other day and 1% 
methyl cellulose (MC) or 40 mg/kg of a test compound twice a day. On day 14, 1-3 hours after 

30 dosing, rat were sacrificed and lungs were inflated and collected for analysis. 

These data support a synergistic effect between dexamethasone and the test compound. 
The primary end points of the analysis were the total hydroxyproline concentration per lung and 
lung capacity. The secondary end point was the body weight. 

The results are shown in Figures 44-46. The statistical analysis was done using one-way 

35 ANOVA with Bonferroni's Mxdtiple Comparison Test. 
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Figure 44 shows that bleomycin adimnistration induces a significant body weight loss 
(p<0.001), while treatment with Dex, the test compound, or Dex combined with the test 
compoxmd has no effect on the bleomycin-induced body weight loss. 

Figure 45 shows that bleomycin administration induces a significant increase in total 
5 hydroxyproline in the hmg (p<0.001). In addition, the Figure shows that the treatment with Dex 
(p<0.05), and Dex combined with the test compoxmd (p<0.001) significantly decreases the total 
hydroxyproline concentration in the limg, induced by bleomycin. In particular, the treatment 
with Dex combined with the test compound shows significantly less total hydroxyproline in the 
lung than the treatment with Dex or the test compound alone (p<0.001). 

10 Figure 46 shows that bleomycin administration induces a significant decrease in lung 

capacity (p<0.001). In addition, the Figure shows that the treatment with the test compound and 
Dex combined with the test compoxmd significantly increases Ixmg capacity which was reduced 
by bleomycin. In particxalar, the "treatment with Dex combined with the test compoxmd shows a 
significantly higher Ixmg capacity than the Ixmg capacity achieved by administration of Dex alone 

15 (p<0.05). 

There is a trend in reducing bleomycin induced Ixmg fibrosis with Dex (reduction in 
hydroxyproline, p<0.05), or >?vith the test compoxmd (increase in Ixmg capacity, p<0.05) treatment 
alone. The combination treatment of Dex and the test compoxmd significantly reduces 
bleomycin-induced Ixmg fibrosis (reduction in hydroxyproline, and increase in Ixmg capacity, 
20 p<0.001). 

All references cited throughout the specification are expressly incorporated herein by 
reference. While the present invention has been described with reference to the specific 
embodiments thereof, it should be understood by those skilled in the art that various changes 
may be made and equivalents may be substituted without departing fi-om the true spirit and scope 
25 of the invention. In addition, many modifications may be made to adapt a particular situation, 
material, composition of matter, process, and the like. All such modifications are within the 
scope of the claims appended hereto. 
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WHAT IS CLAIMED IS: 

1 1 . A method for the treatment of a fibroproliferative disease, comprismg 

2 (a) identifying a non-peptide small molecule, selectively bindmg to a TGFP-Rl kinase 

3 receptor; and 

4 (b) adnainistering an effective amount of said molecule to a mammalian subject 

5 diagnosed with said fibroproliferative disease. 

1 2. The method of claim 1 wherein said fibroproliferative disease is a renal, hepatic, 

2 pulmonary, cardiovascular, eye, or dermatological disorder associated with enhanced TGF-p 

3 activity and excessive fibrosis or sclerosis. 

1 3. The method of claim 1 wherein said fibroproliferative disease is selected from the 



2 group consisting of glomerulonepliritis (GN); diabetic nephropathy; renal interstitial fibrosis; 

3 renal fibrosis resulting from complications of dmg exposure; HIV-associated nephropathy; 

4 transplant necropatiiy; liver cirrhosis due to all etiologies; disorders of the biliary tree; hepatic 

5 dysfunction attributable to infections; pulmonary fibrosis; adult respiratory distress syndrome 

6 (ARDS); chronic obstructive pulmonary disease (COPD); idiopathic pulmonary fibrosis (IFF); 

7 acute lung injury (ALI); pulmonary fibrosis due to infectious or toxic agents; congestive heart 



8 failure; dilated cardiomyopathy; myocarditis; vascular stenosis; progressive systemic sclerosis; 

9 polymyositis; scleroderma; dermatomyositis; fascists; Raynaud's syndrome, rheumatoid arthritis; 

10 proliferative vitreoretinopathy; fibrosis associated with ocular surgery; and excessive or 

1 1 hypertrophic scar or keloid formation in the dermis occurring during wound healing resulting 

12 from trauma or surgical wounds. 

1 4. The method of claim 1 wherein said molecule additionally inhibits a biological 

2 activity mediated by p3 8 kinase. 

1 5. The method of claim 1 wherein said molecule preferentially inhibits a biological 

2 activity mediated by TGF-p-RI kinase relative to a biological activity mediated by p38 kinase. 
1 6. The method of claim 1 wherein said molecule is a compound of formula (1) 



2 



3 




4 and the pharmaceutically acceptable salts and prodmg forms thereof 

5 wherein R^ is a noninterfering substituent; 
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6 each Z is CR^ or wherein no more than two Z positions in ring A are N, and 

7 wherein two adjacent Z positions in ring A cannot be N; . 

8 each is independently a noninterfering substituent; 

9 L is a linker; 

10 nisOorl;and 

11 Ar* is the residue of a cyclic aliphatic, cycUc heteroaliphatic, aromatic or heteroaromatic 

12 moiety optionally substituted with 1-3 noninterfering substituents. 

1 7. The method of claim 6 wherein said compoxmd is a quinazoline derivative. 

1 8. The method of claim 7 wherein Z^ is N; and Z^-Z^ are CR^. 

1 9. The method of claim 7 wherein Z^ is N; and at least one of Z^-Z^ is nitrogen. 

1 10. The method of claim 7 wherein R^ is an optionally substituted phenyl moiety. 

1 11. The method of claim 10 wherein R^ is selected from the group consisting of 2-, 4-, 5-, 

2 2,4- and 2,5-substituted phenyl moieties. 

1 12- The method of claim 1 1 wherein at least one substituent of said phenyl moiety is an 

2 alkyl(l-6C),orhalo. 

1 13. The method of claim 1 wherein said molecule is a compound of formula (2) 



2 



Ar 
X 




3 ^ — ^ 

4 and the pharmaceutically acceptable salts and prodrug forms thereof; wherein 

5 Ar represents an optionally substituted aromatic or optionally substituted heteroaromatic 

6 moiety containing 5-12 ring members wherein said heteroaromatic moiety contains one or 

7 more S, and/or N; * 

8 XisNR^O.orS; 

9 R^ is H, alkyl (1-8C), alkenyl (2-8C), or alkynyl (2-8C); 

10 Z represents N or CR"^; 

1 1 each of R^ and R"* is independently H, or a non-interfering substituent; 

12 each R^ is independently a non-interfering substituent; and 

13 nisO, 1,2, 3,4, or 5. 
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1 14. A method for reversing the effect of TGF-P-mediated cell activation on the 

2 expression of a gene associated with fibrosis, comprising contacting a cell or tissue in which 

3 the expression of said gene is altered as a resiilt of TGF-p-mediated cell activation, with a 

4 non-peptide small molecule inhibitor of TGF-p, specifically binding a TGPP-Rl receptor 

5 kinase present in said cell or tissue. 

1 15. The method of claim 14 wherein said gene is associated with fibrosis, 

1 16. The method of claim 15 wherein said gene is overexpressed as a result of TGF-P- 

2 mediated cell activation. 

1 17. The method of claim 16 wherein said gene is selected from the group consisting 

2 of fibronectin, collagen, type I, alpha 2 (COL1A2); collagen, type V, alpha 2 (COL5A2); 

3 coimective tissue growth factor (CTGF); thrombospondin 1 (THBSl); hexabrachion (HXB); 

4 tissue inhibitor of metalloproteinase 1 (TIMP-1); tissue inhibitor of metalloproteinase 3 . 

5 (TIMP3); plasmmogen activator inhibitor- 1 (PAI-1); and collagen, type HI, alpha 1 

6 (COL3A1). 

1 18. The method of claim 17 wherein said inhibitor reverses the effect of TGF-p- 

2 mediated cell activation on the expression of two or more of said genes. 

1 19. The method of claim 18 wherein said gene is underexpressed as a result of TGF- 

2 P-mediated cell activation. 

1 20. The metliod of claim 19 wherein said gene is platelet-derived growth factor 

2 receptor-a (PDGFRa). 

1 21. The method of claim 20 wherein said inhibitor reverses the effect of TGF-p- 

2 mediated cell activation on the expression of two or more of said genes. 

1 22. The method of claim 21 wherein said tissue is selected firom the group consisting 

2 of lung tissue, heart tissue, liver tissue, and kidney tissue. 

1 23. The method of claim 22 wherein said inhibitor reverses the effect of TGF-P- 

2 mediated cell activation on a multiplicity of genes associated with fibrosis. 

1 24. The method of claim 14 wherein said inhibitor additionally blocks biological 

2 activities mediated by Smad proteins, p38 and TAKl . 

1 25. The method of claim 14 wherein said inhibitor is of tlie formula 
2 
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(L)n-Ar' 




(1) 



and the pharmaceutically acceptable salts and prodrug forms thereof 
wherein is a noninterfering substituent; 

each Z is CR^ or wherein no more than two Z positions in ring A are N, and wherein 
two adjacent Z positions in ring A caimot be N; 

each R^ is independently a noninterfering substituent; 

L is a linker; 

nisOorl;and 

Ar' is the residue of a cyclic aliphatic, cyclic heteroaliphatic, aromatic or heteroaromatic 
moiety optionally substituted with 1-3 noninterfering substituents. 

26. The method of claim 25 wherein said compound is a quinazoline derivative. 

27. The method of claim 26 wherein Z^ is N; and Z^-Z^ are CR^. 

28. The method of claim 27 wherein 7? is N; and at least one of Z^-Z^ is nitrogen. 

29. The method of claim 27 wherein R^ is an optionally substituted phenyl moiety. 

30. The method of claim 29 wherein R^ is selected from the group consisting of 2-, 4- 
5 5-, 2,4- and 2,5-substituted phenyl moieties. 

3 1 . The method of claim 30 wherein at least one substituent of said phenyl moiety is 
an alkyl(l-6CX or halo. 

32. The method of claim 14 wherein said molecule is a compound of formula (2) 



X 




and the pharmaceutically acceptable salts and prodrug forms thereof; wherein 
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5 Ar represents an optionally substituted aromatic or optionally substituted heteroaromatic 

6 moiety containing 5-12 ring members wherein said heteroaromatic moiety contains one or 

7 more O, S, and/or N; 

8 XisNR^O, orS; 

9 is H, alkyl (1 -8C), alkenyl (2-8C), or alkynyl (2-8C); 

10 Z represents N or CR"*; 

1 1 each of and R"^ is independently H, or a non-interfering substituent; 

12 each R^ is independently a non-interfering substituent; and 

13 n is 0, 1,2, 3, 4, or 5, 

1 33. A method for determining the likelihood of a positive response of a subject 

2 diagnosed with a fibroproliferative disease associated with TGF-P-mediated cell activation to 

3 treatment with a TGF-P inhibitor specifically binding the TGFp-Rl receptor, comprising 

4 (a) determining in a biological sample obtained firom said subject the expression level 

5 of one or more genes selected from the group consisting of fibronectin (FN), collagen, type I, 



6 alpha 2 (COLl A2); collagen, type V, alpha 2 (COL5A2); connective tissue growth factor 

7 (CTGF); thrombospondin 1 (THBSl); hexabrachion (HXB); tissue inhibitor of 

8 metalloproteinase 1 (TIMP-1); tissue inhibitor of metalloproteinase 3 (TIMP3); plasminogen 
, 9 activator inhibitor-1 (PAI-1); platelet-derived growth factor receptor-a (PDGFRa); 

10 glucocorticoid receptor (GR); Smad2; Smad3; Smad4; Smad7; Col 1; Col 3; TGF-p activated 



1 1 kinase (TAKI); p38 alpha; p-actin; Coxl; Cox 2; I kappa-B kinase (iKKi); and collagen, type III, 

12 alpha-1 (COL3Al)5 compared with expression in a sample obtained from a normal subject; and 

13 (b) indicating a positive response, if one or more of said genes are differentially 

14 expressed. 

1 34. The method of claim 33 wherein a positive response is indicated if one or more 

2 genes selected from the group consisting of fibronectm (FN), collagen, type I, alpha 2 

3 (COLl A2); collagen, type V, alpha 2 (COL5A2); connective tissue growth factor (CTGF); 

4 thrombospondin 1 (THBSl); hexabrachion (HXB); tissue inhibitor of metalloproteinase 1 

5 (TIMP-1); tissue inhibitor of metalloproteinase 3 (TIMP3); plasminogen activator inhibitor-1 

6 (PAI-1); Smad7; Col 1; interleukin-6 (IL-6); Coxl; Cox2; and collagen, type III, alpha 1 

7 (COL3A1) are overexpressed. 

1 35. The method of claim 33 wherein a positive response is indicated if one or more of 

2 genes selected from the group consisting of platelet-derived growth factor receptor-a 

3 (PDGFRa); glucocorticoid receptor (GR); Smad3; and I kappa-B kinase (iKKi) are 

4 imderexpressed. 
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1 36. The method of claim 33 wherein said fibroproliferative disease is selected from 

2 the group consisting of glomerulonephritis (GN); diabetic nephropathy; renal interstitial 

3 fibrosis; renal fibrosis resulting from complications of drug exposure; HIV-associated 

4 nephropathy; transplant necropathy; liver cirrhosis due to all etiologies; disorders of the 

5 biliary tree; hepatic dysfimction attributable to infections; pulmonary fibrosis; adult 

6 respiratory distress syndrome (ARDS); chronic obstructive pulmonary disease (COPD); 

7 idiopathic pulmonary fibrosis (EPF); acute lung injury (ALI); congestive heart failxire; dilated 

8 cardiomyopathy; myocarditis; vascular stenosis; progressive systemic sclerosis; 

9 polymyositis; scleroderma; dermatomyositis; fascists; Raynaud's syndrome, rheumatoid 

10 arthritis; proliferative vitreoretinopathy; fibrosis associated with ocular surgery; and 

1 1 excessive or hypertrophic scar or keloid formation in the dermis occurring during woxmd 

12 healing resulting from trauma or surgical wounds. 

1 37. A method of diagnosing a patient with a fibroproliferative disease, comprising 

2 (a) determining in a biological sample obtained from said patient the expression level 

3 ^ of one or more genes selected from the group consisting of fibronectin, collagen, type I, alpha 2 



4 (COLl A2); collagen, type V, alpha 2 (COL5A2); connective tissue growth factor (CTGF); 

5 thrombospondin 1 (THBSl); hexabrachion (HXB); tissue inhibitor of metalloproteinase 1 

6 (TIMP-1); tissue inhibitor of metalloproteinase 3 (TIMP3); plasminogen activator inhibitor- 1 

7 (PAI-1); collagen, type HI, alpha 1 (COL3A1); glucocorticoid receptor (GR); Smad2; Smad3; 

8 Smad4; Smad7; Col 1; Col 3; TGF-p activated kinase (TAKI); p38 alpha; p-actin; Coxl; Cox 2; 



9 I kappa-B kinase (iKKi); and platelet-derived growth factor receptor-a (PDGFRa), compared 

10 with expression in a normal sample; and 

1 1 (b) diagnosing said patient with a fibroproliferative disease if one or more of said 

12 genes are differentially expressed. 

1 38. The method of claim 37 wherein said patient is diagnosed with said 

2 fibroproliferative disease if one or more genes selected from the group consisting of 

3 fibronectin (FN), collagen, type I, alpha 2 (COLl A2); collagen, type V, alpha 2 (COL5A2); 

4 connective tissue growth factor (CTGF); thrombospondin 1 (THBSl); hexabrachion (HXB); 

5 tissue inhibitor of metalloproteinase 1 (TIMP-1); tissue inhibitor of metalloproteinase 3 

6 (TIMP3); plasminogen activator inhibitor-1 (PAI-1); Smad7; Col 1; interleukin-6 (IL-6); 

7 Coxl; Cox2; and collagen, type III, alpha- 1 are overexpressed. 

1 39. The method of claim 37 wherein said patient is diagnosed with a fibroproliferative 

2 disease if one or more of genes selected from the group consisting of platelet-derived growth 

3 factor receptor-a (PDGFRa); glucocorticoid receptor (GR); Smad3; and I kappa-B kinase 

4 (iKKi) are underexpressed. 
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1 40. A method of treating a fibroproliferative disease in a subject, comprising 

2 administering to the subject dexamethasone and a TGF-P inhibitor, specifically binding a 

3 TGFp-Rl receptor. 

1 41 . The method of claim 40 wherein the fibroproliferative disease is a renal, hepatic, 

2 pulmonary, cardiovascular, eye, or dermatological disorder associated with enhanced TGF-p 

3 activity and excessive fibrosis or sclerosis. 

1 42. The method of claim 40 wherein said fibroproliferative disease is selected from 

2 the group consisting of glomerulonephritis (ON); diabetic nephropathy; renal interstitial 

3 fibrosis; renal fibrosis resulting from complications of drug exposure; HIV-associated 

4 nephropathy; transplant necropathy; liver cirrhosis due to all etiologies; disorders of the 

5 biliary tree; hepatic dysfimction attributable to infections; pulmonary fibrosis; adult 

6 respiratory distress syndrome (ARDS); chronic obstructive pulmonary disease (COPD); 

7 idiopathic pulmonary fibrosis (IFF); acute lung injury (ALI); pulmonary fibrosis due to 
8. infectious or toxic agents; congestive heart failure; dilated cardiomyopathy; myocarditis; 
9 vascular stenosis; progressive systemic sclerosis; polymyositis; scleroderma; 

10 dermatomyositis; fascists; Raynaud's syndrome, rheumatoid arthritis; proliferative 

1 1 vitreoretinopathy; fibrosis associated with ocular surgery; and excessive or hypertrophic scar 

12 or keloid formation in the dermis occurring during wound healing resulting firom trauma or 

1 3 surgical wounds. 

1 43. The method of claim 40 wherein the subject is human. 

1 44. The method of claim 43 wherein said TGF-p inhibitor is a compoimd of formula 

2 (1) 



3 



' 4 




5 and the pharmaceutically acceptable salts and prodrug forms thereof 

6 wherein ^ is a noninterfering substituent; 

7 each Z is CR^ or N, wherein no more than two Z positions in ring A are N, and 

8 wherein two adjacent Z positions, in ring A cannot be N; 

9 each R^ is independently a noninterfering substituent; 
10 Lisalmker; 
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11 nisOorl;and 

12 Ar* is the residue of a cyclic aliphatic, cyclic heteroaliphatic, aromatic or heteroaromatic 

13 moiety optionally substituted with 1-3 noninterfering substituents. 

1 45. The method of claim 43 wherein said TGF-P inhibitor if a compound of formula 

2 (2) 
3 

Ar 
X 




4 

5 and the pharmaceutically acceptable sahs and prodrug forms thereof; wherein 

6 Ar represents an optionally substituted aromatic or optionally substituted heteroaromatic 

7 moiety containing 5-12 ring members wherein said heteroaromatic moiety contains one or 

8 more O, S, and/or N; 

9 XisNR\0,orS; 

10 RMs H, alkyl (1 -8C), alkenyl (2-8C), or alkynyl (2-8C); 

11 Z represents N or CR"^; 

12 each of R'' and R"^ is independently H, or a non-interfering substituent; 

1 3 each R^ is independently a non-interfering substituent; and 

14 n is 0, 1,2, 3,4, or 5. 
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FIGURE 4 

Inhibition of TGFb-Induced PAI-1 Protein by Test 
Compounds in Hep G2 Cells 
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FIGURE 7 



Plasma Concentrations of Test Compotind 
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FIGURE 8 



Per Cent Body Weight Change From Day 0 
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FIGURE 9 



Total IL-6 in the BALF 
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FIGURE 10 



PAI-1 mRNA Expression in the Lung Tissues 
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FIGURE 1 1 



CTGF mRNA Expression in the Lung Tissues 
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FIGURE 12 



TIMP-1 mKNTA Expression in the Lung Tissues 
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FIGURE 13 



Fibronectin mRNA Expression in the Lung Tissues 
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FIGURE 14 



Inhibition of a-SMA Protein Expression by Test Compound (TC) 
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FIGURE 15 



Inhibition of IL-6 Protein Expression by Test Compound 
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FIGURE 16 



Inhibition of PAI-1 Protein Expression by Test Compound 
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FIGURE 17 



Inhibition of Pro-Col 1 C- Peptide Expression by Test 

Compound 
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FIGURE 21 



Inhibition of Kinases by Test Compound 
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Inhibition of Activin-induced Hemaglobin Production in K562 
Cells by Test Compounds 
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FIGURE 27 
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FIGURE 28 
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FIGURE 29 
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FIGURE 30 
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FIGURE 31 
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FIGURE 32 



mRNACTGF, 1 day 
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FIGURE 33 



mRNAFibronectin, 1 day 
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FIGURE 34 



mRNACol 1, 1 day 
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FIGURE 35 



mRNACol 3,1 day 
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FIGURE 37 
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FIGURE 38 



mRNATAKI, 1 day 



CO 

00 



1.4 
1.2 
1 

0.8 
0.6 
0.4 
0.2 
0 



0^ 



cx>ntrol 



Test 
Compound 



TGFb 



pre+TGFb 



co+TGFb 



CO 
00 



1.6 
1.4 
1.2 
1 

0.8 
0.6 
0.4 
0.2 
0 



mRNATAKI, 2 days 



control Test jGFb pre+TGFb co+TGFb 

Compound 



mRNATAKI, 3 days 



CO 
00 



< 



1.6 
1.4 
1.2 
1 

0.8 
0.6 
0.4 
0.2 
0 



control ^ ^^^^ ^ TGFb pre+TGFb co+TGFb 

Compound ^ 



wo 03/097615 



39/46 



PCT/US03/15514 



FIGURE 39 



mRNAp38 alpha, 1 day 
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FIGURE 44 



Percent Body Weight Change 
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FIGURE 45 



Total Hydroxyproline per Lung 
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FIGURE 46 



Lung Capacity 
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